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Claims under examination are 24-46 



3. 




(paper no. 9), items 3 and 5 wherein the correct words should have been "claims 24-46" and 
"claims 24-31, 34-37 and 39-46" tespsass resj> . 

4. Rejection of claims 28, 29, 41, and 45 under 35 USC 1 12, second paragraph (see item 1, 
in office action, paper no. 9) is maintained since the applicants' argument are not persuasive. 
Applicants' contention (on page 2 of above response paper no. 12), that " the mol. wt. for a 
polymer generally means the wt. average of all molecules in the polymer sample "is not 
convincing. Word "salt" in claims 29 and 45 is generic and very broad and fails to convey which 
salts are encompassed by scope of these claims. 

5. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

6. Claims 24-26 are rejected under 35 U S C. 103(a) as being unpatentable over Assarsson et 
al (USP 3898143) in view of Hobbs (WO 96/04025). 

7. Claims 24-31, 34-37 and 39-46 are rejected under 35 USC 102(b) as being anticipated 
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J 1. Document ID: US 5552457 A 

L30: Entry 1 of 36 File: USPT 
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TITLE: Process for making a carbon black/ resin masterbatch 
DATE -ISSUED: September 3, 19 96 



INVENTOR -INFORMATION: 
NAME 

Bull, Jr. ; Charles L. 
Colvin; Howard A. 



CITY 

North Lawrence 
Tallmadge 



STATE ZIP CODE 

OH 

OH 



Sep 3, 1996 



COUNTRY 



US -CL- CURRENT: 523/351; 524/571 



J 2. Document ID: US 5523351 A 

L30: Entry 2 of 36 File: USPT Jun 4, 1996 

US-PAT-NO: 5523351 

DOCUMENT- IDENTIFIER: US 5523351 A 
TITLE: Compatibilized polymeric systems 
DATE -ISSUED: June 4, 19 96 

INVENTOR- INFORMATION: 

NAME CITY STATE ZIP CODE COUNTRY 

Colvin; Howard A. Tallmadge OH 

Alsamarraie; Muhanad A. Stow OH 

Parker; Dane K. Massillon OH 

US -CL- CURRENT: 525/124; 525/125, 525/179, 525/63, 525/64, 525/66, 525/67, 525/70 , 
525/71, 525/74, 525/931 



1 of 16 



4/29/03 6:50 PM 



Application/Control Number: 09555591 
Art Unit: 1711 



Page 4 



Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-0661. 

UKRajguru:evh 
8/15/021 



Record List Display 



http://westbrs:8002/'bia/gate.exe?f=TOC&s...e=USPT,PGPB,JPAB,EPAB,DWPI,TDBD&ESNAME-- 



Full i Title } Citation [ Frc-nt [ Re vie/ 




rrication 1 


'[■■'ate 


T"r7t' 


ire nee 


Sequence 


;•;] Attac- 


hment £ 


Claims} KVijlC i 





J 3. Document ID: US 5310815 A 

L30: Entry 3 of 36 File: USPT May 10, 1994 
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J 12. Document ID: US 4853478 A 

L30 : Entry 12 of 36 



File: USPT 
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COATED STRUCTURAL ARTICLES 



This is a continuation-in-part of application Scr. No. 
08-8X5,760 filed Jun. 27, 1997 now abandoned. 

BACKGROUND OF THE INVENTION 

This invention relates to structural articles and a method 
for making such articles comprising a substrate having an 
ionic charge coated with a coating having essentially the 
same charge and consisting essentially of a filler material 
and a binder material. 

For many years substrates such as fiberglass have been 
coaled with various compositions to produce structural 
articles having utility in, among other applications, the 
building industry. U.S. Pat. No. 5,001,005 relates to struc- 
tural laminates made with facing sheets. The laminates 
described in that patent include thermosetting plastic foam 
and have planar facing sheets comprising 60% to 90% by 
weight glass libers (exclusive of glass micro-fibers), 10% to 
40% by weight non-glass filler material and 1% to 30% by 
weight non-asphaltic binder material. The filler materials are 
indicated as being clay, mica, talc, limestone (calcium 
carbonate), gypsum (calcium sulfate), aluminum trihydrate 
(All I), antimony oxide, cellulose fibers, plastic polymer 
fibers or a combination of any two or more of those 
substances. The patent further notes that the filler materials 
are bonded to the glass fibers using binders such as urea-, 
phenol- or melamine-formaldehyde resins (UF, PF, and MF 
resins), or a modified acrylic or polyester resin. Ordinary 
polymer latexes used according to the disclosure are 
Styrene-Butadiene-Rubber (SBR), Ethylene- Vinyl-Chloride 
(EVC1), PolyVinylidene Chloride (PvdC), modified Polyvi- 
nyl Chloride (PVC), Poly Vinyl Alcohol (PVQH), and Poly- 
Vinyl Acetate (PVA). 

U.S. Pat. No. 4,745,032 discloses an acrylic coating 
comprised of one acrylic underlying resin which includes fly 
ash and an overlying acrylic resin which differs from the 
underlying resin. 

U.S. Pat. No. 4,229,329 discloses a fire retardant coating 
composition comprising fly ash and vinyl acrylic polymer 
emulsion. The fly ash is 24 to 50% of the composition. 

Many different coating compositions have been formu- 
lated over the years but often such compositions would 
bleed through substrates, such as fiberglass substrates, if the 
substrates were coated on just one side, unless the compo- 
sitions had a high binder content and/or included viscosity 
modifiers to enhance the viscosity of the coating composi- 
tion. To prevent bleed through, such coating compositions 
sometimes had their viscosity increased by blowing or 
whipping air into the compositions. Although such blown 
compositions did not bleed through to the other side of mats 
such as fiberglass mats, the raw material costs for the 
compositions were high because of the numbers of constitu- 
ent elements involved. 

Accordingly, it is an object of this invention to provide a 
structural article having a coating which includes only two 
major constituents, while eliminating the need for viscosity 
modifiers, for stabili/.ers or for blowing. It is also an object 
of this invention to provide a low cost, relatively light 
weight structural article comprised principally of a coating 
having a low binder content and a high filler content. It is a 
further object of this invention to provide a relatively light 
weight, low cost coating which coats a substrate without 
bleeding through the substrate. 

SUMMARY OF THE INVENTION 

In accordance with the invention, a structural article is 
made by coaling a substrate having an ionic charge with a 
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coating having essentially the same ionic charge. The coat- 
ing consists essentially _o£ a. fiJlej_jjiMerial and a hinder 
rjiaterial. By coating the substrate with a coating having 
essentially the same ionic charge, the applicant has devel- 
. oped a zero bleed thmugh product while using only two 
ma^dfTngredieriis in the coating and eliminating the need for 
cosily and time consuming processing steps such as blow- 
ing. Applicant has discovered that by producing a coating 
having essentially the same ionic charge as the substrate, a 
zero bleed through product may be produced having a low 
10 binder content and no viscosity modifiers. 

I"he coated substrate of the present invention may be any 
suitable reinforcement material capable of withstanding 
processing temperatures, such as glass libers, polyester 
fibeTsrcelTulosTc fibers, asbestos, steel fibers, alumina fibers, 
ceramic fibers, nylon fibers, graphite fibers, wool fibers, 
boron fibers, carbon fibers, jute fibers, polyolefin fibers, 
polystyrene fibers, acrylic fibers, phenolformaldehydc resin 
libers, aromatic and aliphatic polyamide fibers, polyacryla- 
mide fibers, polyacrylimide fibers or mixtures thereof which 
may include bicomponcnt fibers. 

The filler may be class F fly ash wherein 90% to 95% by 
weight of the fly ash is aluminosilieatc. Such a fly ash, 
known as Alsil 04TR, is produced by JTM Industries of 
Kennesaw, Ga. Alternatively, the filler may be charged 
calcium carbonate or ceramic microspheres, or a blend of fly 
ash and calcium carbonate, or a blend of fly ash, calcium 
carbonate and ceramic microspheres or any combination of 
these filler materials to meet desired cost and weight criteria. 
Calcium carbonate and fly ash filler increase the weight of 
the product, but utilization of ceramic microspheres enables 
X) the manufacture of a product with reduced weight and 
increased fire resistant properties. Ceramic microspheres can 
withstand heal greater than 2000° F. Also, ceramic micro- 
spheres increase compressive strength, absorb no latex and/ 
or water and thus permit the faster drying of the product. 
, 5 Ceramic microspheres also increase product flexibility. 

Further, the ceramic microspheres help to increase the pot 
life of the coating. I Ieavier particles in the calcium carbonate 
and fly ash filler, although they may comprise but a small 
percentage of the particles in the filler, have a tendency to 
^ settle near the bottom of a storage vessel. When ceramic 
microspheres are mixed together with calcium carbonate 
and/or fly ash filler, a dispersion is produced which has an 
increased pot life or shelf life. Without wishing to be bound 
by any particular theory, it is believed that as the filler 
particles naturally fall in the vessel and the ceramic micro- 
45 spheres rise, the smaller size filler particles are supported by 
the ceramic microspheres, thus enabling the microspheres to 
stay in solution and preventing the filler particles, to at least 
some extent, from descending to the bottom of the vessel. 
The table below provides, in percentages, some of the 
so combinations of calcium carbonate, fly ash and ceramic 
microspheres which applicant has utilized as the filler com- 
ponent in the coating: 

TABLE I 





A 


B 


c: 


I) 


H 


1 






% 


Or 


% 






1 . Water 


t8.y 


25.9 


37.33 


25.0 


24.9 


24.9 


2. Acrylic latex 


6.0 


6.0 


6.42 


6.0 


6.0 


6.0 


X Fly Ash 


75.0 


34.0 




40.0 




20.O 


4. CaCO, 




34.0 






40.0 


20.0 


5. Microspheres 






56.14 


Zfi.Q 


29.0 


29.0 


6. IMoamer 


U.J 


0 1 


1)1 


0 1 


0 1 


0.1 




100% 


](»<* 


100% 


100% 


100% 


100% 



65 



The microspheres were a 50/50 ratio of 3M's W1012 
microspheres and 3M's smaller diameter G200 micro- 
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spheres Although the table shows possible combinations of available from e.g. l aurel Industries and or a coloring dye 

calcium carbonate, fly ash and ceramic microspheres in the such as T- 11 33 A and iron oxide red pigments, and other 

filler component of the coating, it is believed that any products which can impart specific surface functions. The 

combination of these materials may be employed. Micro-Chek products are available from the I'erro Corpo- 

The coating is prepared bv using a binder material such as , ralion of Walton Hills, Ohio. Byk-375 may be obtained from 

a high performance heat-re'act ivc aery he latex polymer to Wackcr Silicone Corporation ol Adrian, Mich, and I-I133A 

bond the filler materials together and to bond the filler to the * *°! d Abco ^ptacs Inc. of Allegan, Mich. The 

substrate. Such a binder material is Hycar 2679 acrylic latex additional coatings of, e.g. water repellent material, antifun- 

polvmer supplied by HI. Goodrich Company of Cleveland, ^ mat ?" a |' abacterial material, etc., may be applied to 

L ; • if| • , . , i t i- one or both sides of structural articles otherwise having 

Ohio. It is believed, however, that any linear polymer, linear Jfi fil|er/binclcr coati on one nr both Sldes of , substralc j> 

copolymer or branched polymer may be useful m preparing cxampK slruc tural articles comprising substrates coated on 
the coating. Possible binder materials include butyl rubber Qnc or ^ Sldcs W]th fiUcr/bindcr coat ings could be coated 
latex, SBR latex, ncoprene latex, polyvinyl alcohol on one side ^ a wa(er rcpe ii cn i composition and on the 
emulsion, SBS latex, water based polyurethane emulsions other side with an antibacterial agent, 
and elastomers, vinyl chloride copolymers, nitrile rubbers Applicant's invention also involves a method for making 
and polyvinyl acetate copolymers. J - a . stru ctural article comprising the steps of coating a sub- 
In a preferred embodiment (Examples III, V and VIII strate having an ionic charge with a coating having essen- 
bclow), the coating comprises nearly 85% by weight of the tially the same ionic charge. The coating consists essentially 
structural article. In that coating, approximately from 84% to of a filler material and a binder material. In one embodiment, 
96% by weight is filler and the remainder is the acrylic latex the coating is prepared by mixing the filler material and the 
binder. The filler is approximately 50% fly ash and 50% 20 binder material until the ionic charge of the mixed materials 
calcium carbonate^Thc substrate comprises about 15% by changes such as to increase the viscosity of the coating. In 
weight of the structural article. "Glass fibers comprise the preferred embodiment, the substrate is anionic and the 
approximately 12% by weight of the article and a binder coating is essentially anionic even though the canonic nature 
material comprises about 3% by weight of the article. The of thc coalm & increases during the aforementioned m.xing. 
binder which bonds together the glass fibers is from 99% to 2 5 DETAILED DESCRIPTION 
75% (preferably 98% to 94%) by weight urea formaldehyde Structural articles arc made by coating a substrate having 
and from 1% to 25% (preferably 2% to 6%) by weight a n anionic charge with a coating having essentially the same 
standard acrylic latex. i C)mc charge. Any suitable reinforcement material capable of 
Ihe substrate may be coated by air spraying, dip coating, withstanding processing temperatures may be employed as 
knife coating, roll coating or film application such as 30 a substrate in accordance with the invention. Examples 
lamination/heat pressing. ITic coating may be bonded to the include, inter alia, glass, fiberglass, ceramics, graphite 
substrate by chemical bonding, mechanical bonding and/or (carbon), PBI (polybenzimidazole), KITE, polyaramides, 
thermal bonding. Mechanical bonding is achieved by force such as KEVEAR and NOMEX, metals including metal 
feeding the coating onto the substrate with a knife. wire or mesh, polyolefins such as TYVEK, polyesters such 
Slructural articles made in accordance with this invention „ as DACRON or REEMAY, polyamides, polyimides, ther- 
maybe of any shape and may be used in any of a variety of 35 neoplastics such as KYNAR and TEFZEE, polyether 
products including roofing shingles, structural laminate fac- su fnn f' P^lHer im.de polyether ketones, novoloid phe- 

ing sheets, building air duct liners, roofing underlayment (or no ,c ,bcrs s " ch as *™°}r COU ™' 

& r f ... , , . e * • * :, natural as well as synthetic libers. I tie substrate may aim- 
roofing felt) underlayment lor organic shingles to provide jse a m&m J monofilament or olhcr fihrous y matc . 
( lass ■ A LU rating, bu.lt up roofing materials, roll fia , d(hcr as such Qf asscmblud as a texti]e> or a w 
roofing, modified roll products, filter media (including auto- w non-woven, knitted, matted, felted, etc. material. Thc poly- 
motive filters), automotive hood liners, head liners, fire oIcfin may be polyvinyl alcohol, polypropylene, 
walls, vapor barriers etc. Preferably, such articles are planar polyethylene, polyvinyl chloride, polyurethane, etc. alone or 
in shape. 'Die substrate is coated on one side or both sides j n combination with one another. The acrylics may be 
depending on the intended application. For instance, if one DYNEE, ACRIEAN and/or OREON. R1IOPEEX AC-22 
side of thc substrate is coated with the filler/binder coating, 45 and RHOPEEX AC-507 are acrylic resins sold by Rohm and 
the other surface can be coated with conventional roofing Haas which may also be used. The cellulosic fibers may be 
asphalt, modified asphalts and non-asphaltic coatings, and natural cellulose such as wood pulp, newsprint, Kraft pulp 
the article can then be topped with roofing granules. It is and coltOD and/or chemically processed cellulose such as 
believed that such roofing material could be lighter in rayon and/or lyocell 

weight, ofTer better fire resistance and better performance 50 Th c fly ash referred to in the examples was obtained from 

characteristics (such as cold weather flexibility, dimensional JTM Industries, Inc. of Martin Uke and Jcwett, Tex. and 

stability and strength) than prior art roofing materials. had a particle size such that less than 0.03% remained on an 

Additionally, the structural article may be coated with a agitated 0.1 inchxO.l inch screen. The ceramic microspheres 

water repellent material Two such water repellent materials were manufactured by Zeelan Industries of 3M Center 

are Aurapel 330R and Aurapel 391 available from the BIdg., 220-8E-04, St. Paul, Minn. 55144-1000. Calcium 

Auralux Corporation of Norwich, Conn. It is believed that " carbonate was obtained from Franklin Industrial Minerals of 

wax emulsions, oil emulsions, silicone emulsions, polyolefin 612 Tenth Avenue North, Nashville, Tenn. 37203. Black 

emulsions and surfonyls as well as other similar performing colorant or pigment used in various of the articles of the 

products may also be suitable water repellent materials. examples was T- 11 3A sold by Abco, Inc. 

f urther, structural articles made m accordance with the Foamed structural articles made in accordance with the 

invention may be coaled with an algaecide such as zinc 60 present invention may be made by any of the known 

powder, copper oxide powder or the herbicides Atrazine methods for making foamed compositions such as, for 

available from e.g. Ribelin Industries or Diuron available example, aeration by mechanical mixing and thc other 

from e.g. Olin Corporation, an antifungal material such as techniques described in U.S. Pat. No. 5,11(1,839. 
Micro-Chek IIP, an antibacterial material such as Micro- 

Chck ll-S-160, a surface friction agent such as Byk-375, a 65 EXAMFEE I 

flame retardant material such as ATH (aluminum trihydrate) To reduce thc weight and cost of coated structural articles, 

available from e.g. Akzo Chemicals and antimony oxide the applicant formulated the coating using three ingredients: 
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water, BF Goodrich acrylic latex Hycar 2679 and J TM Alsil Whether slowly or rapidly mixed, the coalings of the 
04TR fly ash filler. The amounts of the three constituents present invention may he applied to the substrates in rela- 
wcre as follows: 19*?. water, 6% Hycar 2679, 74% J I'M fly lively uniform thin coats because the like charges among the 
ash. Dye and defoaming agent made up 1% of the formu- tiller and acrylic latex elements in the coating repel one 
latum. Generally, the coating may be produced by combin- 5 another. l*hus, it is believed that the ionic charge repulsion 
ing50% to 809< fly ash tiller, 1% to 25% acrylic latex binder, characteristic which prevents the coating from bleeding 
15% to 25% water and minor amounts of dye and defoaming through the mat also enables the application on the mat of a 
agent as needed. The defoaming agent was Drew Plus Y-250 relatively uniform thin film coating. In instances where, due 
sold by Drews Industrial Division of Boonton, N.J. Ine to price, supply or other considerations, the filler material to 
materials were mixed in a reaction or mixing kettle for 45 be employed has an ionic charge which is essentially the 
minutes. JTM fly ash filler comprised a much higher per- opposite of the charge of the substrate, modifiers are avail- 
centage of the coating than the 40-45% by weight filler able to coat the filler material so that ultimately the coating 
which is the industry standard. Moreover, the binder content and substrate of the article have essentially the same ionic- 
was lower than amounts usually found in such coating charge. It is believed that viscosity modifiers could serve 
formulations. such a purpose. 

The coating was used to coat a fiberglass mat on one side. 15 

l*hc mat was manufactured by Elk Corporation of Ennis, EXAMPLE II 

Tex. and had a basis weight in the range of 1 .4 Ib./sq. to 2.0 Watcr? ,, ycar 26 79 acrylic latex and JTM AlsiUMTR fly 

lb./sq. The mat had a porosity in the range of 800 to 1,000 ash wcre comb ined in the same amounts as noted in 

efm. Heretofore, when such highly porous mats have been Example I. However, in accordance with another embodi- 

eoated on one side only, it was expected that the coating 20 mcm of (hc invcQlion> the materials were mixed for a longer 

would bleed through to the other side. In accordance with perk)d , 7 hourSj in the ^ reacti on/mix.ng vessel with a 

the present invention however, the novel coating coated the dd|e mixcr lnc ^ had a visc(lsi|y of about 4^000 

surface of the fiberglass mat very well and did not bleed ^ coaling was then ap lied to , be same , of ma , 

through to the other side of the mat. Tie coated article was using the same tcchniquc as rccitcd in Example I. The tensile 

durable and flexible and did not crack on bending. Typical 2 5 and tear strengths of the coated article were the same as in 

tensile strength measurements were as follows: machine Example I. The viscosity of the materials increased during 

direction 156 lbs.; cross direction 57 lbs.; average 107 lbs. mixing in both LxampIcs 1 arjd jj n OWCV er, relatively rapid 

lypical tear strength measurements were as follows: mixing such as in i; xarnplc 1 rcsuIts in , he production of 

machine direction 151 grams; cross direction 306 grams; foam which was observed in only small amounts in Example 

average 229 grams. 3Q „ whid , 

was mixed more slowly. Accordingly, a defoaming 

Hie coated article was hand brushed with adhesive to agent is added when the materials are mixed rapidly, 

determine if there was bleed through to the other side of the Tne invcntjon ides a coat(x} fabrjc whjch fa ^ m 

article. No bleed through was observed, l urther, the coated na(ure and fc ^ flcxiMc en(n ^ lQ be M ^ 

article was soaked in unleaded gasoline for 48 hours and no nQ sj of cracki ctc ^ fabric has a porosilv (> b f 

change m the physical state of the article was observed. less lhan j ( , cfm md adhere& ve weU t0 \ th \ m 

Inere was no degradation and no .reaction. The coated article " foam> { uratc foan3j asphalu/^pounj;, and gran . 

was also checked for combustibility. When exposed to flame u , es (non _ asphaUic shinglc components) 

it burned, but when the flame was removed the burning „_ , , , , . . , 

stopped coated product may have lew pinholes or may have 

e • ■ , . ,, ,- c , • ,• numerous pinholes and still maintain a porosity of less than 

Surpasingly, when the coating of the present invention , e ' . . . . . , . . . . 

was used to coat the fiberglass mat on one side, ,. did not « /° c m W f hCn ^ r, 

bled through to the other side even though the coating had lu ^ m , VC ' ^ ™™ ^ 

a relatively low viscosity of 700 cp. Although not wishing lo " 0t D,CCd 10 ° ,hCr Sl0e ' 

be bound by any particular theory, the applicant believes that 1 nc °° atcd articles werc madc waler repellent by coating 

the coating did not bleed through the mat because the w,th ,urlhcr additives, Aurapcl 330R and Aurapel 391. 

fiberglass mat is anionic and the coating of the present 45 whlch can bc Stained from Auralux Corporation. The 

invention (when wet) includes a combination of water and coat,n S was accomplished by diluting the coating compound 

Hycar 2679 (which together arc anionic) and JTM filler w,,h water and ,nen coating the articles on one side 

(which is also anionic). 1 "he addition of the JTM filler to the whlle the y were bem S coated on tne other Slde b y standard 

acrylic latex in water results in a repulsion of charges and coatm & techniques which included the use of a doctor blade, 

low viscosity. Although low viscosity is not a desired 50 Pr '»r to coating with a water repellent coating, the novel 

objective for coating a highly porous mat, the unique char- ' coating of the present invention can bc treated with pigment 

acteristic of the invention is that the coating does not bleed or d ye or any other suitable coloring means to give color to 

through regardless of the viscosity because the mat is also the structural articles of the invention. For instance, a carbon 

anionic and like charges repel each other just as the north hlack pigment (0.5% by weight) was added to the coating 

pole of one magnet repels the north pole of another mag- composition of the Examples to give color texture to the 

nctic. finished coating on the fiberglass mat. 

If desired, however, the viscosity of the coating can he Besides water repellent treatment, the structural articles of 
increased through mixing. It is believed that JTM Alsil- the present invention can be coated with antifungal, anti- 
04TR fly ash filler is approximately 90% to 95% bacterial and surface friction agents, an algaecide and/or a 
aluminosilicate, which is unaffected by water, but in acidic flame retardant material by mixing with the coating con- 
solution undergoes hydrolysis. The water and latex solution 60 stitucnts prior to coating the substrate or by spraying on the 
to which JTM fly ash filler was added is acidic in nature and, partly finished articles at some point in the processing, e.g. 
on prolonged mixing, there is some hydroly/.ation of the between drying and curing. 

aluminosilicate thereby increasing the viscosity of the coat- Coating of the fiberglass suhstrates was accomplished by 

ing. 1 ne longer or the more rapidly the coating is mixed, the the applicant using a hand-held coater which can bc obtained 

higher the viscosity. However, the coating still maintains an ^ from the Gardner Company, but any conventional method, 

essentially anionic charge and thus there is still repelling of such as spraying, dipping and flow coating from aqueous or 

charges between the coating and the substrate. solvent dispersion, calendering, laminating and the like. 
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followed by drying and baking, may be employed to coat the 
substrate as is well known in the art. Best coating results 
were observed using a Gardner profile 10 hlade. After 
coating, the samples were placed in an oven at approxi- 
mately 400° for about 2.0 minutes to achieve drying and 
curing. Additionally, the coating may be separately formed 
as a film of one or more layers for subsequent combination 
with the substrate. 

II year 2679 acrylic latex polymer has a low Brookfield 
viscosity of 100 eP. The low viscosity makes the polymer 
easily miscible with water and filler. ITils heat reactive 
acrylic polymer is compatible with all fillers due to its 
anionic charge. Products made with coatings which include 
the polymer arc flexible at extreme high and low tempera- 
lures because the polymer has a glass transition temperature 
(Tg)of-3°C. 

Hycar 2679 polymer emulsion contains a colloidal dis- 
persion of polymer and copolymers in water, emulsifiers, 
such as synthetic soap (sometimes known as surface active 
agents or surfactants) and other ingredients such as buffers 
and protective colloids. These ingredients enable the poly- 
mer to be compatible with a wide variety of fillers. Without 
being bound to any particular theory, it is believed that 
Hycar 2679, with its thixoiropic characteristics, enhances 
the viscosity of most fillers. 

In order to increase the pot life and lower the viscosity of 
the coating compositions of Examples I and II and to 
decrease the basis weight and increase the coefficient of 
friction of the finished coated product, calcium carbonate 
was incorporated into the formulation in a ratio of 50:50 and 
25:75 to JTM fly ash filler. Calcium carbonate is produced 
by crushing limestone. During this crushing process, trace 
amounts of iron and aluminum which come off of the 
grinding apparatus provide an ionic charge to the calcium 
carbonate, permitting it to substitute for some or all of the fly 
ash in the coating. The calcium carbonate can be 100% of 
the filler component if an appropriate ionic charge is present 
or if an appropriate ionic material is added (either instance 
being referenced herein as "charged calcium carbonate"). 
Suitable ionic materials include Alcosperse 149 which may 
be obtained from Alco Chemical Division of National Starch 
and Chemicals of Chattanooga, Tenn., Aerosol 18 which 
may be obtained from American Cyanamid in West 
Patterson, N.J., ammonium stearatc and ammonium 
hydroxide, both of which may be obtained from Hcnkel of 
Ambler, Pa. Calcium carbonate is more stable in water when 
compared to JTM fly ash and does not undergo hydrolysis in 
acidic media created by the Hycar acrylic latex and the 
water. Calcium carbonate has a larger particle size than JTM 
fly ash. The mixture of small and large size particles makes 
the surface of the coated product rough and increases the 
coefficient of friction. 

EXAMPLE III 

When the filler component in the coating was 50% JEM 
fly ash and 50% calcium carbonate, the coating was very 
fluid (viscosity=272 cp. to 388 cp) and had a pot life of 6 to 
8 hours. Hie coated product had a porosity of 3.5 cfm. 

EXAMPLE IV 

A coating formulation was prepared wherein the filler 
component comprised 25% calcium carbonate and 75% 
J I'M fly ash. first, 221.59 lbs. of calcium carbonate were 
added to 342.81 lbs. of water forming a solution, 'fhe Hycar 
latex was added and 4 inches to 6 inches of foam were 
generated. 664 76 lbs of fly ash were then added and most 
of the foam was eliminated. 1.3 lbs. of defoamcr were then 
added and the remaining foam was eliminated. The coating 
was mixed for about 15 minutes until a thixotropic effect 



was obsen'ed The coating was very fluid (viseosiiv-2,000 
cp) and compound density was about 13 lbs. gallon, fhe 
fiberglass mat described in Examples I and II was coated 
using a blade and no bleed through was observed. 

EXAM PI T V 

The fiberglass mat described in Examples I and II was 
coaled on one side with a coating according to Example I 
except that 50% of the J I'M fly ash was replaced with 

10 calcium carbonate. Two rolls of fiberglass mat were coated 
on one side and, due to the ionic nature of the coating, no 
bleed through of the coating was noticed on the other side of 
the mat. The low viscosity coating composition coated the 
fiberglass mat fabric as well as the higher viscosity eompo- 

is sition. Utilization of a low viscosity coating enabled a 
reduction in basis weight of the final product from 10.5 
lbs,/sq. to 8.5 lbs./sq. 

EXAMPLE VI 

20 The fiberglass mat of Examples I and II was coated on 
both sides using the coating formulation of Example IV. fhe 
top of the fabric was coated using a straight edge blade while 
the bottom of the fabric was kiss coated using a large steel 
roller which picked up the coating from a tank and coated 

25 the bottom of the fabric. 'ITic coating in the tank had been 
diluted by increasing the water composition 10% to lower 
the viscosity to facilitate kiss coaling. 

EXAMPLE VII 

*° Ceramic microspheres were incorporated in the filler 
component of the coating together with JfM fly ash and 
calcium carbonate to produce one sided and two sided 
coated products as indicated in fable I above. Microspheres 
offer a variety of inherent advantages over filler materials 

35 having irregularly shaped particles such as J Hvl fly ash and 
calcium carbonate. Advantages include improved flow, low 
viscosity even when the coating has a high filler content, 
hardness and abrasion resistance and low dielectric constant. 
Utilization of ceramic microspheres enhances one of the 

w most important physical properties of the finished coaled 
product— thermal insulation. Accordingly, use of ceramic 
microspheres in the coating of the product will enable facer 
manufacturers to use less foam while achieving the same 
Class A fire rating. Ceramic microspheres also bond ioni- 

4<j cally to water and the Hycar 2679 acrylic latex and require 
no additive to build up viscosity. 

EXAMPLE VIII 

It is believed that a preferred embodiment is prepared by 
50 combining constituents in the following amounts: 29% 
water, 6%, Hycar 2679 acrylic latex, 31.25% JTM fly ash, 
31.25% calcium carbonate, 0.5% Aurapel 330R and 2.0% 
SBR rubber which was obtained from Ultra Pave, a dis- 
tributor of Goodyear fire and Rubber Co. of Cleveland, 
Ohio. Alternative suitable SBR rubbers include UP1156, 
UP70 aud UP72, all of which may be obtained from Ultra 
Pave. A cross linking agent, such as B720 obtained from 
Tcxpar of Waukesha, Wis may be added to cross link the 
acrylic latex and the SBR rubber. Zinc oxide may also be 
employed as a cross linking agent. 
60 The inventive coatings described in the foregoing 
examples did not bleed through to the other side of the 
fiberglass mats even when the viscosity of the coating 
composition was very low and the fiberglass mat utilized 
was highly porous. J fM fly ash contains aluminum, silicon, 
calcium, magnesium and silicon dioxide. All of these ingre- 
dients arc cationic in nature and show a great affinity toward 
the anionic charge of" the Hycar acrylic latex polymer. This 



55 



Record List Display 



http://westbrs:8002W 



I NVENTOR - I NFORMAT I ON : 
NAME 

Prentice; Susan M. 
Gujarathi; Ramesh N. 
Chen; Sun-Lin 



CITY 
Akron 
Akron 
Akron 



STATE 
OH 
OH 
OH 



ZIP CODE 



COUNTRY 



US -CL- CURRENT: 523/348; 523/353, 524/458, 524/460, 524/822 



Full | Title | Citat ion j Front | Review j Classification | Pat* j Reference | Sequence? j Attachm ent:: 
[•raw. Desc ] 1 rri ag ^B^ffllffl 



J 6. Document ID: US 4609434 A 

L31: Entry 6 of 10 File: USPT Sep 2, 1986 

US-PAT-NO: 4609434 

DOCUMENT- IDENTIFIER: US 460 9434 A 

** See image for Certificate of Correction ** 

TITLE: Composite sheet prepared with stable latexes containing phosphorus surface 
groups 

DATE -ISSUED: September 2, 198 6 
I NVENTOR - I NFORMAT I ON : 

NAME CITY 
Greene; Bettye W. Midland 
Chen; Sun-Lin Midland 

US -CL- CURRENT: 162/168. 1; 162/169 




STATE ZIP CODE COUNTRY 

MI 

MI 



J 7. Document ID: US 4506057 A 

L31: Entry 7 of 10 File: USPT Mar 19, 1985 

US-PAT-NO: 4506057 

DOCUMENT- IDENTIFIER: US 4506057 A 

TITLE: Stable latexes containing phosphorus surface groups 
DATE-ISSUED: March 19, 1985 

INVENTOR- INFORMATION : 

NAME CITY STATE ZIP CODE COUNTRY 

Greene; Bettye W. Midland MI 

Chen; Sun-Lin Midland MI 

US -CL- CURRENT: 524/461; 524/193, 524/ 710 



3 of 5 



4/29/03 6:52 PM 



5,965,257 

9 10 

affinity of opposite charges results in high viscosity of the 3 A stnictural article according to claim 2 wherein said 

coating compound. Fly ash is inert in water, but it hydro- substrate is planar and is coated on one side with said 

lyzes in acidic media. Ilycar 2679 latex is acidic in nature, coating. 

having a pll of 3.7. This latex hydrolyzes the J'FM fly ash 4. A structural article according to claim 2 wherein said 

and this hydrolysis results in ever increasing viscosity of the 5 substrate is planar and is coated on both sides with said 

composition over time. JTM fly ash also absorbs water over coating 

time and this water absorption further increases the eompo- 5. A structural article according to claims 1,3 or 4 wherein 

sition's viscosity. After about 3 hours, the viscosity of the said article further includes on one or both sides a water 

composition has been raised to such an extent that the repellent material. 

addition of water is required to properly adjust it. 6 , structural article aca)rding to claims 1 3 or 4 wherein 
. . io said article further includes on one or both sides an anti- 
lb increase the pot life of the coating composition, JFM fungal material, 
fly ash was replaced in part with calcium carbonate filler 7. a structural article according to claims 1, 3 or 4 wherein 
The calcium carbonate not only reduced the composition's said article further includes on one or both sides an anti- 
viscosity, it also lowered the basis weight of the finished bacterial material. 

coated product. Further, while calcium carbonate has some ^ 8. A structural article according to claims 1, 3 or 4 wherein 

affinity toward the Ilycar acrylic latex, it has much less " said article further includes on one or both sides a surface 

affinity than JTM fly ash. The aluminum and iron impurities friction agent. 

in calcium carbonate, which result from the crushing of 9. A structural article according to claims 1, 3 or 4 wherein 

limestone by metal rods, are cationic in nature and cause the said article further includes on one or both sides a flame 

affinity of the calcium carbonate for the Ilycar latex. retardant material. 

However, the metal impurities in the calcium carbonate 20 10. A structural article according to claims 1, 3 or 4 

weigh far less than JTM filler particles. Utilization of wherein said article further includes on one or both sides an 

calcium carbonate filler blends as 100% of the filler com- algaecide. 

ponent or some portion thereof in conjunction with JTM fly "/ . f.™?"" arl *f according to claims 1, 3 or 4 

' . , r .. J ... 1-r-w « wherein said article is colored with dye on one or both sides, 

ash prolongs the pot life of the coating composition. J FM fly n A structura , ^ accordm y to claims 2 , 3 or 4 

ash particles are more uniform and smaller in are when 25 whefein ^ subMrate is bondcd b togcthcr b a binder 

compared to calcium carbonate filler particles. Accordingly, esscntiaU of ure f forma J chyde and 

products having a coating composition which includes only acrvlic latex 

JTM fly ash as filler, have a smoother surface than products ^ A ^ jd ^ w - cQa(i cons , sti 

which are coated with a composition which includes calcium CJvScntiall of a fllksr rnatcriaI and a Wnder mal ^ ial whcre > 

carbonate. Moreover, products including calcium carbonate , n . ., . . . r . . , , 

ate as a filler component in the coating have a reduced final a) Sa,d artlde 18 fr0m 1 0% l ° 25% ^ WCi S ht ^ aSS flberS 
basis weight because fewer of the larger calcium carbonate 

particles are required to block the porous fiberglass mat. b ) ^ coating is from 84% to 96% filler selected from the 

Utilization of ceramic microspheres as a filler component ^ c »" sls,in & of fl X charged calcium carbonate, 

in the coating also enhances the pot life of the coating „ ocramic microspheres and mixtures thereof and from 

compound. Ceramic microspheres do not absorb water, but 16% t0 4% acr y»e latex binder material, 

bond with water and the Hycar acrylic latex with weak 14. A structural article according to claim 13 wherein said 

hydrogen bonding and this bonding phenomena results in a coating further includes SHR rubber, 

thixotropic effect which results in the desired viscosity for 15 Astructural article according to claim 14 wherein said 

long pot life, composition stability, improved flow and case acrvl, c latex binder and said rubber are cross linked, 

of mixing 40 16. Astructural article according to claim 15 wherein said 

It should be understood that the above examples are f^JJ 1 * 18 "? ^™fcd «oscthcr by a mixture of from 99% 

illustrative, and that compositions other than those described £ ™* urca ^aldehyde and from 1% to 25% acrylic 

above can be used while utilizing the principals underlying . . , r .. . . , 

the present invention. For example, other sources of filler as u 17 A m f hod . for mak u m S a f uctural art,cle °° m * msm g 

well as mixtures of acrylic latex and/or surfactants can be ^ thc st ^ s " f coatm S a having an ionic charge with 

used in formulating the structural articles. Moreover, the a ^attng having essentially the same ionic charge wherein 

coating compositions can be applied to various types of ^ mating consists essentially of a filler material and a 

,„.,.,„. r ' .,.„„.. binder material and wherein said binder material bonds the 

substrates, as described above. ~„ . . . , , 

What is claimed is- r matcnal together and to the substrate. 

1 A .' 1 .'• 1 , . . . 18. A method according to claim 16 wherein 

1. A structural article comprising a substrate having an -*>o v • 1 . , . . • , 
ionic charge coated with a coating having essentially the a) said coatin & 1S P re P ared b V m«ing the filler material 
same ionic charge wherein said waling consists essentially and lhc binder ™ le nal until the viscosity of the coating 
of a filler material and a binder material and wherein said increases; and 

binder material bonds the filler material together and to the ») the substrate is then coated with the more viscous 

substrate and wherein said coatings docs not bleed through 55 coating. 

said substrate. 19. Astructural article according to claim 14 wherein said 

2. A structural article according to claim 1 wherein said article is roofing underlaymenl and wherein said filler is 
substrate is fiberglass, said filler is selected from the group charged calcium carbonate. 

consisting of fly ash, calcium carbonate, ceramic micro- 
spheres and mixtures thereof and said binder is acrylic latex. ***** 
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pound, an alcobolate of a polyvalent metal, etc. are used 
as the coring agent (II), the use of the hydroxy! group- 
containing vinyl monomers is undesirable since it re- 
duces the storage stability of the resorting composition ^ 
as a one-can paint On the other hand, when an airrmo- 
plast resin is used as the caring agent (II), the hydroxy] 
gro up-con tainin g vinyl monomers can be used. In view 
of the fact that a curing catalyst is added optionally to 
impart low-temperature curability, the amount of the ^ 
hydroxyl group-containing vinyl monomer used should 
be less than 5% by weight which amount does not ad- 
versely affect the storage stability of the composition as 
a one-can paint 

The vinyl polymer (I) may be obtained by conven- 35 
tional known methods using the monomers exemplified 
above. For example, the polymerization may be carried 
out by the solution polymerization technique using radi- 
cal generators. 

The radical generators may be any of those which ^ 
can be used normally in the polymerization of acrylic 
monomers. Typical examples of the radical generators 
are azobisisobuty i uul If ile, di-tcrt -butyl peroxide and 
benzoyl peroxide. Examples of solvents that can be used 
in the polymerization include aromatic hydrocarbons 45 
such as toluene or xylene; acetic acid esters such as 
ethyl aceta t e, butyl acetate, or CeDosolve acetate; ke- 
tones such as methyl ethyl ketone or methyl tsobutyl 
ketone; alcohols such as botanol or isobutanol; and 
Cellosorves such as methyl CeUosolve or ethyl Cello- 50 
solve. When a polyisocyanate compound having a free 
isocyanate group is used as the curing agent (II), alco- 
hols should not be used as these solvents. 

As required, there can be used ordinary chain transfer 
agents such as mercaptan, ahpha-methybtyrene dimer or 55 
terpene hydrocarbon having the molecular formula 
C10H16. 

The vinyl polymer (I) so obtained preferably has a 
number average molecular weight (Mn) of 500 to 
50,000. If the MMn of the polymer (I) is less than 500, 60 
the properties of a coated film prepared from the result- 
ing composition are not sufficient If, in an attempt to 
provide sufficient film properties, the hydroxyl number 
of the polymer (I) after liberation of trialkylsfloxy 
groups, etc is increased, a coated film obtained from the 65 
resulting composition becomes undesirably brittle. On 
the other hand, if Mn exceeds 50,000, the handling 
properties of the resulting composition in coating and 



with the isocyanate groups or water; and isoeyanates 
(including oligomers) having an isocyannrate group 
obtained by polymerizing the aforesaid dnsocyanates 
with each other. 

Copolymers of at least one vinyl monomer having 
both at least one pcJymerizaMe unsaturated bond and at 
least one isocyanate group per molecule, typified by 
isocyanatoethyl (meth)acryiate, isocyanatopropyl 
(meth)acrylate, isocyanambutyl (meth)acrylate or iso- 
propenyl isocyanate with at least one of vinyl mono- 
mers (B) (excepting the hydroxyl groop-contarriing 
monomers) exemplified hereinabove may also be used 
as the polyisocyanate compound. 

In view of the film properties to be obtained, the 
mixing ratio of the vinyl polymer (I) to the polyisocya- 
nate compound is preferably such that the equivalent 
ratio of the hydroxyl groups generated from the poly- 
mer (I) to the isocyanate groups in the polyisocyanate 
compounds is from to 1:3. 

The polyisocyanate compound may be incorporated 
in the vinyl polymer (I) in advance to form a one-can 
paint, or may be stored separately from the vinyl poly- 
mer (I) and mixed with it just prior to coating (two-can 
paint). 

When the vinyl polymer (I) is prepared by using the 
hydroxyl group-containing vinyl monomer as the vinyl 
monomer (B), an aminoplast is preferred as the curing 
agent (II) in view of the storage stability of the resulting 
composition, although the polyisocyanate compound, 
chelate compound or polyvalent alcobolate may be 
incorporated in the polymer (I) immediately prior to 
coating instead of using the aminoplast The aminoplast 
is typically an aminoplast etherified with a monohydric 
alcohol, and is usually employed in this form. The pres- 
ence of the alcohol in the coating resin composition of 
this invention is likely to lead to reaction of the alcohol 
with the sOoxy group and to reduce the long-term sta- 
bility of the composition. Hence, hexamethoxymethyl- 
mclamine not containing an alcohol is preferred. 

The amount of the aminoplast used is preferably 10 to 
40% by weight of the vinyl polymer (I). Where long- 
term storage stability is not required, an alcohol solu- 
tion of an aminoplast etherified with a monohydric 
alcohol may be used as the curing agent (IT). 

The polyvalent metal alcobolate or chelate com- 
pound used as the curing agent (IT) is typically an al- 
cobolate or chelate compound of aluminum, titanium, 
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c ^ibuw su^ii ^ a^iy ih^clauiC anc 
maJonic acid esters such as dimethyl maloiwc and di- 
ethyl malonate; salicylic acid esters such as methyl sali- 
cylate and ethyl salicylate; glycols such as ethylene 25 
glycol, 1,3-propanediol, 13-batanediol and octykne 
glycol; hydroxycarboxybc acids or esters thereof such 
as lactic acid and tartaric acid; and cKacctone alcohol 
and catechol. 

Specific examples of chelate co mp o un ds obtained 30 
from the alcoholates and chelating agents include alu- 
minum bis<ethyiacetDacetate) monoisopropylate, alumi- 
num tris(ethylacetoacetateX al umi nnm bis(ethylacet- 
oacetate) xnonoacctoacetonate, dW-propoiy-bis(acety- 
lacetone) titanate, di-t-Diopoxy-b4(ethylacetate)dta- 35 
nate, d^n-bctoxy-bis<acetylacetooe) titanate, di-n- 
butoxy-bis(triethanolanirne) titanate, tetraoctylene gly- 
col titanate, n-butoxy-tris(acetylacetone) zirconate, n- 
butoxy-tris(ethyhrctoacetate) zirconate, tetralris(acety- 
lacetone) zirconate, tetrakis(ethyl acetoacetate) zircon- 40 
ate, tris(acetyiacetone) monoethyl acetoacetate zircon- 
ate and bis(acetyUc«tone)bis<ethylacetoacetate) zircon- 
ate. 

The amount of the polyvalent metal alcohokte or 
chelate compound to be mixed with the vinyl polymer 45 
(I) is 0.01 to 20% by weight, preferably O01 to 10% by 
weight, more preferably 0.05 to 5% by weight, based on 
the weight of the vinyl polymer (I). If this amount is less 
than 0.01% by weight, the resulting composition has 
poor curability. If it is used in an amount exceeding 20% 50 
by weight, the resulting cured product becomes very 
brittle. 

When the composition of this invention is exposed to 
atmosphere, the polymer (I) is hydrolyzed by reaction 
with moisture in the air to form hydro xyl groups capa- 55 
ble of reacting with the curing agent The hydrolysis 
reaction proceeds without a catalyst when the composi- 
tion is baked at a high temperature or the vinyl mono- 
mer (B) is a carboxyl group-con tainin g vinyl monomer 
or a phosphoric acid group-containing vinyl monomer. 60 
Generally, a catalyst can be used in order to promote 
hydrolysis at lower temperatures. 

This catalyst is a siloxy group-disscciating catalyst 
(III) for hydrolyzing the siloxy groups in the vinyl 
polymer (I) to form hydroxyl groups in the polymer (I). 65 
Examples of the dissociating catalyst (HI) include phos- 
phoric acid; phosphoric acid esters such as trhnethyl 
phosphate, triethyl phosphate, tributyl phosphate, trioc- 



\ t-butvT 

hydroxides (such as lithium hydroxide, sodium hydrox- 
ide and potassium hydroxide); metal salts of carboxyhc 
acids such as alkyhitanic acid salts, dibutyhin dilaurate 
and lead 2-ethymexanoate; organic tin compounds of 
the sulfide or mercaptide type such as monobntyhin 
sulfide and dioctyttm mercaptide; and compounds capa- 
ble of yielding a fluorine km, such as tetraethyl ammo- 
nium fluoride and cesium fluoride. The amount of the 
dissociating catalyst to be in c o rporate d is 0.001 to 10% 
by weight, preferably 0.005 to 8% by weight based on 
the weight of die polymer (I). 

Since the composition of this invention does not form 
hydroxyl groups capable of reacting with the curing 
agent unless it is exposed to atmospheric air, it can be 
formed into a one-can paint having good storage stabil- 
ity. To ensure storage stability over an ex t en de d period 
of time, a tiny amount of moisture which comes into the 
composition for some reason or other should desirably 
be captured. Specifically, long-term stability can be 
ensured by adding a water-binding agent having reac- 
tivity with moisture. The water-binding agent may be 
incorporated in the early stage of producing the vinyl 
polymer (I). 

Examples of the water-binding agent include trialkyl 
ortho-formates such as trhnethyl ortho-formate, triethyl 
ortho-formate and tributyl ortho-formate; trialkyl or- 
tho-acetates such as trhnethyl ortho-acetate, triethyl 
ortho-acetate and tributyl ortho-acetate; trialkyl ortho- 
bo rales such as tributyl ortho-bo rate and triethyl ortho- 
borate; tetra(scbstxtuted)alkyl silicates such as tetra- 
tnethyl silicate, tetraethyl silicate, tetrabutyl ghcate, 
tetra(2-methoxy ethyl) silicate and tetra(2-chloroethyl) 
silicate; equivalents of the above tetra(substituted)alkyl 
silicates such as tetraphenyl silicate and tetrabenzyl 
silicate; hydrolyzable ester compounds such as conden- 
sation products (e.g^ doners, tnmers, tetramers, hexam- 
ers, etc.) of the above tetra(substrruted)alkyl silicates or 
the equivalents thereof; compounds having an isocya- 
nate group, such as phenyl isocyanate, p-chlorophenyl 
isocyanate, benzenesulfonyl isocyanate, p-toluenesulfo- 
nyl isocyanate and isocyanatoethyl methacrylate; acc- 
tals such as dhnethoxyethane and 1,1-dimethoxypro- 
pane; and ketals such as 2^-dinxthoxypropane and 
2^2 -dimethoxybutane. 
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over the colli ^ oi i uour*. i at mixiure wa& tu- 
at the above temperature for 10 hours to give a resin 
solution having a non-volatile content of 49.0%, a vis- 25 
cosity of A, a number average molecular weight of 400 
and an OH value of 24. 
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(11) a cuii^ 0 . aig reactivity wil. _ 
droxyl groups generated upon reaction of the at 25 
least one siloxy group from the polymer (I) with 
moisture in die air, 

wherein said copolymerizable vinyl monomer is se- 
lected from the group consisting of (meth)acryhc 
acid esters containing no functional groups, aro 30 
ma tic vinyl monomers, hy droxyl group — contain- 
ing vinyl monomers, (meth)acrybc acid and mix- 
tures thereof. 

Z A coating resin composition comprising: 

(I) a vinyl polymer obtained by polymerizing (A) 5 to 35 
90% by weight of a vinyl monomer having at least 
on unsaturated double bond and at least one siloxy 
group per molecule whereby upon reaction with 
moisture in the air, the siloxy group forms a hy- 
droxyl group and (B) 95 to 10% by weight of a 40 
copolymerizable vinyl monomer other than (A) in 
the presence of a radical generator, 

(H) a curing agent having reactivity with the hy- 
droxy! groups generated upon reaction of the at 
least one siloxy group from the polymer (I) with 43 
moisture in the air, and 

(HI) a siloxy group— dissociating catalyst, 

wherein said copolymerizable vinyl monomer is se- 
lected from the group consisting of (meth)acrylic 
acid esters containing no functional groups, aro- 50 
malic vinyl monomers, hydroxy! group-containing 
vinyl monomers, (meth)acryiic acid and mixtures 
thereof. 

3. The coating resin composition of churn 1 or 2 
wherein the vinyl monomer (A) is a compound having 55 
both at least one unsaturated double bond and at least 
one sfloxy group bonded to the carbon atom repre- 
sented by the following formula 

Ri 60 
I 

O— Si— R 2 
I 

Rj 

wherein Ri and R2 are identical or different and each 65 
represents a phenyl, allyl or C1-C18 alkyl group or a 
hydrogen, chlorine or fluorine atom, and R3 represents 
a phenyl, allyl or Ci-Ci$ alley! group, per molecule. 



10 TV r ^1 of claim ? > : 

ylic arid. 

11. The coating resin composition of claim 2 wherein 
the dissociating catalyst (III) is an organic tin com- 
pound. 

12. The coating resin composition of claim 2 wherein 
die dissociating catalyst (TH) is a compound capable of 
yielding a fluorine ion. 

13. The coating resin composition of claim 4 wherein 
the amount of the polyisocyanate compound is such 
that the equivalent ratio of the hydroxy! group gener- 
ated from the siloxy groups of the vinyl polymer (I) to 
the isocyanate groups in the polyisocyanate compound 
is from Ij0l2 to 1:3. 

14. The coating resin composition of claim 4 wherein 
the polyisocyanate compound is an aromatic dnsocya- 
nate, an aliphatic dhsocyanate, an abcychc diisccyanate 
or an adduct of said dhsocyanate compound with a 
polyhydric alcohol, a polyester resin or water. 

15. The coating resin composition of claim 4 wherein 
the polyisocyanate compound is an isocyanate having 
an isocyanurate group obtained by polymerizing an 
aromatic dhsocyanate, an aliphatic dhsocyanate or an 
ahcyctic dhsocyanate. 

16. The coating resin composition of chum 4 wherein 
the polyisocyanate compound is a copolymer of at least 
one vinyl monomer having both at least one polymeriz- 
aWe unsaturated bond and at least one isocyanate group 
per molecule with another copolymerizable vinyl mon- 
omer not containing a hydroxy! group. 

17. The coating resin composition of claim 1 or 2 
wherein said copolymerizable vinyl monomer is se- 
lected from the group consisting of Ci-Ca alkyl(meth-) 
acrylates; 2-ethoxyethyl (meth)acrylatcs; cyclohexyl 
(meth)acrylate; styrene; vinyl toluene; t-butylstyrene; 
alpha-methyl-styrcnc; hydroxy ethyl vinyl ether; hy- 
dro xybutyl vinyl ether; beta-hydroxyethyl (meth)acry- 
late; beta-hydroxypropyi (meth)acryiate; beta-hydrox- 
ybutyl (meth)acrylate; N-methylolated (meth)acryla- 
mide; adduct of beta-hydroxyethyl (meth)acrylate with 
epsilon-caprolactone; polyethylene glycol mono (meth- 
)acrylate; polypropylene glycol mono (meth)acrylate; 
adducts of (meth)acrylic acid, maleic acid, fumaric arid 
or itaconic acid with monoglycidyl esters of branched 
fatty acids, glycidyl octylate, glycidyi ester of coconut 



